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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet two of them are In contact by outer surfaces of widened 
portions forming third cavity between them: Inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity Is formed by outer surface of round Wllet and outer surface 
of this cavity b formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOMUlbllAH TPYBA 
P7) Abstract: 

WoMJiKaooaHKe: b -rpy^ocrpocHKR. CytqpocTb K3o6peTc8Kii: npo^sun. BunonBen a bhrc caMwerpiriBofl 
KOM6nuaiDW to Tpex HanncBM^HWX nonocrcfl. o6pa3oeaKHWx rpy6iioA aaroman, n« jo xoropux 
ainpioxacaaTTCH ucxpy oo6oft HapyjKHfaooi nooepxHocrfo-oa ynrapeaHux vacreA c $opwjipoeaioee»«c uex^y 
hkmh Tpcrbcn iwiocth. npM rrox BByTpcMHMe noBcpjatocTW msyx nannco^Hfaoi nanoerei 06p«30BaHbl 
BHyrpcKHefi noBepxHocruo rpyoiioft aarvroBKH. kx Bapymxe noBepxHoc-nt oCpaaouanti napyxaoA 
noBepXKOCTbio Tpyouoft saroroBXfi. a bhytpchhrh noeepxnocTb epe^efl nanoerw oopaaoeaHa KapyxHOfi 
nooepxHOCTbio xpytSaott saroroBiui. uapyxHast noBepxMocrb 3-roA nonocrn ofipaaooana BHVTpeHHeft 
noBepxHOCTbio Tpy6aofi aaroroBUM. 1 Wi. 
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Description (OnHcanae B3o6peTCBBJi|: 

H3o6pcrcKMc wtbqcbtoi k o6pa6oTK« mcwuiob RtumaaieH n mojbct 6mt*. _ 
loroTOBnefiMM Tpy*S c ^uohkum npo$«new, nptfuewieuux o Katecroc aaroroeoic nnacTtipea, 
ncnonbsycMMX A^fl ooocraMOBaeHKH repucnwHocw boa*hmx. ac^Tfoxux x raaowx cKBawoi. 

Haeexmu umcxaryvtBan npc^amJio-rofpMpoBuiHaH TpytSa. npsourrafl 3a nporonm. Buno/menua* k> 
npyriioft xpy6Hofl aaroroBKH nyxew n4°P M "P OBaKMR tpacTwxeKKfl) ec nonepwHoro cesemtH. Peryjoipyn 
Bcmramy BoaonHBaimn porcwxoB b oaroroBKy m kx norawtCTBo, mojrmo h& oflHofl onpaunc lorwraaraaBaTb 
Tpy*w c pumraiuy npo^nneu. «rro oco6«oio Bamo b/w Tpy6. McnonboycubDC b sanccrae nnacrbrpeft «rw 
pcuoirra o6canHbix Tpyti. 

Hc«oct»tkow raKOft TpytSbi HHJLHcrcfl 6ajTwua>i creneifb Aexjwpwai^w o mcct&x lorwCa, «m> ywaMDarT 
ao3M«XHOcrb pactmipcMHa nnacrwp* b xwiohh* h yBenHMMBaer crparHBa»OB<e nasvpoxaum h, xpoue 
toto. 6Qnwnoe nojuwecTeo KOHUeHTparopoB HUipHJKeHXH b uecrax B3n*6a Tpy6w. 

TexrawocKaw aaAana, peuiaeMafi ioo6pcreHaeM. aawncwacrcji b 



noeraanamafl aaflaqa pemaerc* 3a cqct xoro, uro b cpofranbHol TpytSe, npcswynycTBCHHo ceapnoft. 
aunonBomoft c ^aoosHbiM ceuomeM npo^WL cornacso n3o6peraax>. npo+am* BbmojmeB b b^c 
cstuuerptrraoA KOMOBBaiBof H3 Tpcx xanneeBAHbix bwwctcBl o6p*3oeaKHWx «o Tpytiaoft aarorosKH, bbc bo 
Koropboc conpnxacaKnoi i*a«Ay cofiofl H«pyiuib(vaf noecpxHOCTHMM yampCHHhK Hacrefi c topMBpOBaBBCM 
uexfty bum TpcTMA nonocTB, rrpn *rau BHyrpeHHMc nooepxKocnr* A^yx iwuioowimx oonocreft 
o6pa3oeaHW BHyrpcHHefl noatpxaocruo TpytJHOft 3anmwKn. mx HapyKHwe noBcpxaocni odpaaoeaHbi 
Hapywtott nooepxKocTbio xpy«Hoft 3ArxrToBifu. a BKyrpeHHOT noeepXHOCTb nonocTM oOpaaoaaHa BapymHoii 
noBepmocTbio TpytfHOM aaroTOBKM. KapyxHaH noBcpxHocrrb rrofl nonocni o6pa30Baaa BHyrpcHHai 
noacpxHocxuo TpyftooA BaroTOBxn. 

B npcnnaracuDfl npo^mnbHoft Tpytfe 6anbnia*i <iacrt» nooepxHocnt Tpytiu h»i«ctch twerwo coBcaBBoft 
oKpyxBocm. mto 3na<nrrcnhHo ywenwnaeT aojnreccTgo KOHH«rrparoB haupctchhh no ncpm«rrpy Tpy6w m 
ycKJDBi punatDr npo^iuiH fl noBWmaer npoHHOcrb cchcbbh npn paaAanc xpy6 b npoxpooe hx wKnonbaoB»mui 
b aauecTBe nnacrsipeft rjw BOOCTaHoaneHB* repMeTKWocTH npn pewoarc o6canBux kotobb. Kpoue Toro, 
cHMxa*>rcfl ocraTOMHbie HanpjtJKCHHH m 8 caapBOM niBe nocne paaA*^ Tpy6w B cxBaxsmc, Tax aaa 
csapRoft moB aaxc«KTCM b aoHC uanoft ffp^opuaujm. a ocranbHaH »iacTt» ncpia«rrpa (cfcopMnpoBaHHwe 
KanncfMRHMc nonocTH) avteex nnasHbte nepcacoftU c vcanofi Kprnsauuou. 

nepHMrrp aapywHoft noecpxHOCTB npo^BjifcHott rpy6w necaontBo 6oraJne Euyrpamero nepia«Tpa o6caflBoft 
TpytSw priM cooAaexa katht*. a BapyxHbtS onucaHHMfl A" 8 *^*^ " chmk BH yTP CHBcr,J A" 3 *" 7 ^ odcaflBOfl 
Tpy<Jbi nm o6ecocveBXH cso6ooBoro cnycaa b cKBonanty . 

Mcoaraoooainre apo^wTbSboc Tpyfi b aa^ocTBC nnacTwpcft. ycraHannMBaottot n uxxmx nospcaAcsHn 
(TpemnKbt. «ccr«a« caBosaaa KopposaR. Acp+opupowiHHuc oTBepcTMH, H3H0C ■ AP-) o&aflKMX bwiohb, 
BMerr p«A npowyiivscTB no cpaBHcmno c TpanwBwaHboai MCTOAaun: BaroTOBncaae npotBJiBHoft TpyUhi bs 
cBapooB oaroTOBJUi noaBanHer OHasirrcnbHo cHW3irrt, pacxqnbt sa ec npoaaegBCTBo; Tax aaa 
3Haunxnfcaart nacTb neptnerrpa Tpy6w sasnsMrr&i ^Mcmjo onHcasHofl OKpyXBOCTB. 3T0 yucHbiaacr 
KOJonecreo KOHUCBTpaToa, yBtrnwaBaer iUK«nan> oonpHBOCHOBaowi opw paaflaie ucxfjy BbmpaaneHHoft 
rpy^oft b KonoHHoA ■ yncnrnKBaer BanpBxesiui cTparmaHXH: Booi««BOCTb BpaMeHOam npo^mwux 
Tpy6. c^opMBpoeaKKbix d 6yimj. ncaoarmcT coaparKTb epeuH peMOHTa. yveBbOiBTb paexo a Mar epiianoB h 
oarparw npn po«>BTe noBpcj*A«™«x rracTKOB njxacT«p«w« aaBeuHoft RjnoaiJ. npoaaBOff BTi. pO BWT b 
cxsajDfRax Ha 3Ha<oirenbUbtx myCanax, oobucrti> KaAeaawcr*. b RanroBrmmcm* crrpeucicntpovaiaioro 
yBBCTKa. 

n P B 4»puKpoBaroc< 6ynxa ira iipcAnaraeMOfl npo^wibMoft Tpy6w 3HawHTtm«o canmaioTcH npoAonhHwe 
Ae^opuaincH h capyuHBaHue Tpy6u, Tax xaa yxnanxa bhtkob npoAonhHoft rpytSw dpob3boahtc« Ha A* 
onopu ynxKpcHKbtx uaerefl RanneBBAHUx nanocreft. 

Kpowc Toro. npcAnaraeuwft npotfrwib hmcct upenrowyn Mecmocrb, « npn ^opunpoBaiooi 6ynra. hc 
npoMocoABT cwmw cchckmh. a npn p*3motkc hc Tpe6ycrc« AonomarrenbHboc onepaxBdi h o6opyAOoaH«B 
WW npasxH Tpy<5w or cxpywBaHHA. 

npw«ar«eMafl xpytfa npn waxcHManbHofl aounaKTHOCTB ccmchm nwerr MaufioabaiHe paABycu xpHBBOBU 
(Jwpww cexeioiB ^acoionoro npo^MJiB. A vew Menbuie Kpuroona <>opubi ccmchhh npo^MJW, tcm mchwuc 
HapacxoAooan pecypc ruiaeiWHocmi npM 4<jpwoBKc npo^BAB b crane h npa paaAaMt a-o a cBoa»KHC tcm 

It I m 2 • xanneoHAKbie nonocrw. 3 
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fl^T^Z^x ZZZTT 006011 -nmcun^ ocm icwtW^ „ 

Hxxpiuw, x Kawieo^Hoft nonoera 2. pacaanoxamoft ua^^y revi»cx«wta 1 



oopaw mtoCu coapHoft mon 3 6un pacna™**, BRom, eepnacanMoft och c^crpmi npoj^. 

a KapyKHaH noBcpx»ocrt> rrofl nanocnt wyrpeHKdl noBepxHocrwo rpyfiaofl ara™. 
npo^Rnwy* Tpy6y. BanpHwep. *> nonocoaoft aanDTOnn, narry^ax>r aiwjoiipw oCpaooM. 



TCXHanorracxm n^unCTpoe aV.puoam npo^wu, ^aiumx y«c 

writ mm»T»iMii ms^L^.^ 



XapucTqpMCT 

— j-— — - • ifvjnium u 

■cxobh rpeoyouoa rcouerpra npofnn ronairo cbkuhh. 
npo^HJiwyjo TpytSy nonyxaiOT cjit$yvmjjsu ofipaaow. 

« ^c^^ < ^^ ,D ^^l n C ^^^^ P> ^7 Py6y « MaweT ^" 89 c -ixmn^ft crew™ 3.5 ux 
crM^w^l^r^' K Py^y» TpytSy o npo^KnapoBOTOou craae npo^wmpyior b npoWHyw c 
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Claims (Qopuyna ■3o6prreHTO|: 

npo^tmbHVi Tpyfta. npeKwymecreeHHo csapuan. BbmanHoatasi c $acoHKMU ockchmcw npofstnn. 
cmuwajomaiicfl tcm, <rro npojwib awna/mew b bma« CMuueTpioiHott RoutkHanHH 113 <rpex KumeBunpbix 
nonocrcft. otipasoeaHHUX M3 -ipytfuoft 3arxrrxjauf. /jee id Koropwx ooapHKAcararai uex^f co6oft 
HapyxHbaoi noacpxHocTHuw ymnpcHHMx vac-reft c ^opunpoDaiDKM mow hkwh TpeTbeA nonocrw. npn 
»tom BHyrpcwiMc noocpxHocm floyx Kanncs«RHb*x no/iocraf o6pa30BAHW aryTpameA noeepxHoenjo 
rpy6«oft sararoeKM, toe Hapywuue noeepXHOcrM o6pa30saHU HapysuoA nouepxHocrfeio xpy6iiofl svotooch, 
a EnyrpcHHwi nooepxiiocTb cpc^iieit nanocrw o6pa3osaHa uapyxiioft noeepxHocrwo Tpyfinoft aarorosiui. 
MapywuMwi noacpxHocn, yrofl nonocrw o6pa30oa>ta BHyrpatHcft noeepxHocruo rpyfaaoft airorroaMt. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 1 2 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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